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Subsurface geometry of the eastern Shonai plain active
fault system, NE Japan, revealed by reprocessing industry
seismic reﬂection data
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Abstract
The eastern Shonai plain fault zone is a .*-km-long reverse fault zone bounding the western
margin of the Dewa hills. Due to the lack of geophysical exploration data, the subsurface geometry
of this fault system is poorly understood, especially in the southern part. Industry seismic data
acquired in +31+ across the fault zone along the R. Mogami-gawa was reprocessed to reveal the
subsurface geometry of the active fault system. The seismic image was improved by applying
interactive velocity analysis and post-stacked migration processing. The migrated, depth-converted
seismic section portrays the east-dipping faults. The eastern fault coincides with the Matusyama
fault estimated by tectonic geomorphological features. The newly found fault is an east-dipping
blind thrust located west of the known active fault. Based on growth strata beneath the Shonai
plain, another blind fault is estimated.
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Fig. +. Geologic map of the Shonai area after Sato (+320), Tsuchiya (+323), Ozawa et al. (+320), Ikebe et al. (+313) and
Tsuchiya et al. (+32.). A : Karikawa 1+ seismic line. B : Karikawa *. seismic line after Kato et al. (,**0).
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Fig. ,. Location map of the Karikawa1+ seismic line and stacking line. Topographic maps of + : ,/,*** “Fujishima” and
“Kiyokawa” by Geographical Survey Institute, Japan were used. The distribution of active faults are after Ikeda et
al. (,**,), modiﬁed by authors based on the newly obtained seismic proﬁles.
Table +. Date acquisition parameters of the Karikawa
1+ seismic survey.
Table ,. Processing parameters used for the Karikawa
1+ seismic data.
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Fig. -. The examples of the shot gather of Karikawa 1+ seismic survey.
The shot points were located near CMP 2*. Tr : Trace number.
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Fig. .. Flow chart showing the processing steps of the Karikawa 1+ seismic data.
Fig. /. The example of the shot gather of the Kari-
kawa 1+ showing a time marker trace recorded in
the auxually channel.
Fig. 0. Optimum stacking velocities determined by
velocity analysis.
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Fig. 1. Filtered stacked section of the Karikawa 1+ seismic line. Based on the reprocessing of the seismic data acquired
by Japan Petroleum Exploration Co., Ltd..
Fig. 2. Post stacked, migrated time section of the Karikawa 1+ seismic line. Based on the reprocessing of the seismic
data acquired by Japan Petroleum Exploration Co., Ltd..
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Fig. +*. Geologic interpretation of Karikawa 1+ seismic section. Sh : Shonai Group, Z : Zojenji Formation, Kn :
Kannonjo Formation, M: Maruyama Formation, T : Tateyama Formation, Ki : Kitamata Formation, Ku : Kusanagi
Formation, Ao : Aosawa Formation.
Fig. 3. Depth converted seismic section of the Karikawa 1+ seismic line. Based on the reprocessing of the seismic data
acquired by Japan Petroleum Exploration Co., Ltd..
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